In the past years, bistatic Radar Cross Section (RCS) characteristic has been caught increasing attention. The paper presents a bistatic RCS measurement system of full-size goals, which uses photoelectric conversion technology to solve the problem that excessive electrical signal attenuation exits because of the large distance between sending and receiving antenna. The paper analyzes the basic principle of photoelectric conversion and RCS measurement system, applies photoelectric conversion technology to RCS measurement system, and tests whether RCS measurement system works well while using photoelectric conversion technology. The test results show that the system can efficiently obtain the bistatic RCS characteristic of full-size targets.
Introduction
The main purpose of stealth technology is to reduce the Radar Cross Section of target. Today, RCS measurement can be divided into Near-field, Outdoor-field measurement, as well as single and double station measurement. Near-field measurement as an advanced measurement technology has been widely used in radiation scattering measurements and radar target imaging. Without requiring a huge outdoor testing field, Near-field measurement can acquire a large amount of information, high precision and small interference by outside, good privacy. In addition, Near-field measurement can work around the clock and have a series of advantages such as diagnostic function [1] . Compared with the Near-field measurement, the main features of Outdoor-field measurement are: size of the object can be within a wide range; the measurement results are closer to the real situation of the target; Far-field measurement condition is easy to satisfy, and can be directly used for the acceptance of products' electromagnetic scattering properties [2] . Because of the advantages of Outdoor-field measurement, it is now at home and abroad to build a lot of Outdoor test field, such as the US RATSCAT [3] , Range 8, UK Underwood Quarry, etc. with the development of bi/multi-static radar system [4] and radar detection of hypersonic target in Near Space [5] .
Bistatic RCS measurement has been gradually developing at home and abroad. Compared to traditional single-station RCS measurements, bistatic RCS measurement can simulate multi-base anti-stealth system to measure the measured target stealth performance at different pitch angle, which reflects the targets' actual stealth performance. Thus, the bistatic RCS measurement systems have sprung up in recent years, which have been applied in the Near field and Outdoor games, and developed rapidly.
Today, the bistatic RCS anti-stealth is applied to an increasing number of occasions, for example, 52E6MU Struna-1MU/Barrier E (NNIIRT, Russia) is the proposed multistatic system that can detect against low RCS targets [6]. Figure 1 is a schematic diagram of the RCS linear sweep system [7] , RF signal source emits a sweep wave signal. After coupling, the signal is divided into two signals, one of which is :
Bistatic RCS Testing System
is the bandwidth of the sweep, is scan time, is the initial phase, is the signal amplitude. The remaining signal after amplification is transmitted out by the transmitting antenna.
One signal is received by the receiving antenna, enlarged by LNA, and become echo signal. R is the distance from the measured target to the receiving antenna, which causes time delay
is Echo signal, is the phase shift by target scattering, is the attenuated signal amplitude. is IF signal obtained after mixing. A is amplitude of the IF signal. By processing the IF signal, we can get the measured target's one-dimensional, two-dimensional, and even three-dimensional image. Figure 2 is a process of the photoelectric conversion, the modulation mode is AM modulation. Firstly, unmodulated signal can be modulated by laser source, and become modulated optical signal [8] . Then, the signal is transmitted to photo detector, demodulated and filtered. Finally, we can get the initial electric signal [9] . (5) (6) Laser source is , unmodulated signal is , is the amplitude of the modulated signal, is the frequency of the modulated signal, is the amplitude of the modulated signal, is the frequency of the modulated signal, is initial phase. Modulated optical signal is :
The process of demodulation:
Finally, optical signal becomes electric signal : Figure 3 shows the processthat the receiving anttena's signal transports back to the processor by photoelectric conversion systerm. Electrical signal , after modulated by the optical modulator, becomes the light signal . Transported by optical fiber, becomes the signal . Undemodulated by photodetection, the light signal is converted to the electrical signal . Finally, is mixed with to get the signal , which is critical to RCS characteristic.
Applied to RCS
(11) Figure 2 . Process of the photoelectric conversion. Figure 6 is a test result of RCS characteristic. Measured object can be clearly distinguished from the background. This suggests that by applying photoelectric conversion system to the RCS, we have successfully measured objects' RCS characteristic in Outdoor-field measurement.
The Actual Test of RCS

Conclusions
By testing photovoltaic systems, we know that, transported through the photoelectric conversion transmission system, the phase and amplitude of the signal vary linearly, which guarantees the accuracy of signal transmission. At the same time, transported through the system, the changes of phase noise is within the error range. This solves the problem of long-distance transmission of the received signal. In a word, applying photoelectric conversion system to RCS measurement technology does solve the problem of signals' long transmission, which makes it possible to measure full-size objects' bistatic RCS characteristics.
